Little is known about recovery after spinal manipulation in patients with low back pain (LBP).
institutional review board at the University of North Texas Health Science Center, and overseen by an independent data and safety monitoring board. The trial was registered with ClinicalTrials.gov (NCT00315120).
Patients were randomly allocated by computergenerated pseudorandom numbers to OMT or sham OMT within a 2×2 factorial design. The second factor studied was ultrasound therapy, which was found to be nonefficacious and to not have statistical interaction with OMT. Randomization in blocks of 24 was used to achieve a balanced number of patients in the OMT and sham OMT groups. Patient assignments were conveyed directly to the OMT and sham OMT providers before the first treatment session using consecutively numbered and sealed envelopes. Patients and members of the research staff who enrolled patients or collected data were blinded to treatment assignments. The OMT package 9 was delivered during 15-minute sessions provided by osteopathic physicians, fellows, or residents at weeks 0, 1, 2, 4, 6, and 8, and outcomes were assessed at week 12. Sham OMT involved hand contact, active and passive range of motion, and techniques that simulated OMT but used such maneuvers as light touch, improper patient positioning, purposely misdirected movements, and diminished force by the treatment provider. 9 
Patient-Reported Recovery Measures
Recovery from chronic LBP was determined by a composite measure based on outcomes measured with a 100-mm visual analog scale (VAS) for LBP intensity and the Roland-Morris Disability Questionnaire (RMDQ) for back-specific functioning. 13 The dual criteria for recovery were a VAS score of 10 mm or less and an RMDQ score of 2 or less at week 12. These were selected because of their utility in discriminating between patients who considered themselves recovered or not recovered from LBP. 6 These criteria are also consistent with the finding that few patients require complete pain resolution or restoration of functioning to consider themselves recovered from LBP. million people worldwide and is the leading cause of disability. 1 Measures of LBP intensity and back-specific functioning are frequently used to assess trajectories of LBP, 2, 3 and they are the 2 core outcomes important to researchers, health care professionals, and patients alike. 4 The concept of recovery from LBP varies substantially from person to person, and researchers often disagree on such basic questions as whether to have a common recovery measure for acute and chronic LBP. 5 Nevertheless, empirical data support the use of absolute pain thresholds, below which patients may be considered to be recovered from LBP. 6 Little is known about recovery after osteopathic manipulative treatment (OMT) despite its common use in patients with LBP. 7 The OSTEOPAThic Health outcomes 
Methods

Study Design
The methodology and results of the OSTEOPATHIC Trial have been previously reported. 9, 11, 12 The study was con- 15 We considered NNTs less than 10 to represent clinically relevant treatment effects based on a systematic review of clinical trials involving oral analgesics. 16 We estimated and plotted cumulative distribution As with RRs, there was greater variability in NNT response with the baseline VAS score than with the RMDQ score, particularly at the lower end of the cumulative baseline LBP intensity distribution.
Multivariate Analyses
Baseline pain intensity was inversely associated with recovery from chronic LBP in the multiple logistic regression model that simultaneously adjusted for other variables ( Table 2 Table 2 ).
Sensitivity Analyses
The median age of 433 patients in the sensitivity analyses was 41 (IQR, 29-51) years and 275 (64%) were women.
Median baseline scores were 46 (IQR, 29-61) mm on the VAS for LBP intensity, and 6 (IQR, 3-10) on the RMDQ for back-specific functioning. The baseline characteristics ( Table 1 ) and follow-up and treatment adherence measures ( Figure 1) were similar for patients in each (10) 12 (7) 17 (8) 15 (7) Osteoarthritis 14 (8) 14 (8) 17 (8) 16 ( Cumulative distribution functions for the number-needed-to-treat for recovery with osteopathic manipulative treatment (OMT). Data are plotted as the number-needed-to-treat for recovery in patients with cumulative baseline scores at or below the indicated level. Plots were smoothed by using the moving average of numbers-needed-to-treat over successive 10-mm intervals of baseline visual analog scale (VAS) scores and 3-point intervals of Roland-Morris Disability Questionnaire (RMDQ) scores. Primary analyses included patients with baseline VAS scores greater than 10 and RMDQ scores greater than 2. Sensitivity analyses included patients with baseline VAS scores greater than 10 or RMDQ scores greater than 2. The numbers-needed-to-treat (95% CIs) were 8.9 (5.4-25.5) in the primary analyses and 9.9 (5.8-36.2) in the sensitivity analyses. Abbreviations: LBP, low back pain; NAR, number at risk. were each inversely associated with recovery, whereas OMT was directly associated with recovery (OR, 2.36; 95% CI, 1.35-4.14; P=.003) ( Table 2 ). There was an OMT×comorbid depression interaction effect comparable to that observed in the primary analyses.
Harms of treatment were also comparable to those reported in the primary analyses.
Discussion
Our findings indicate that one-fifth to one-fourth of patients receiving OMT may experience improvements in both pain intensity and back-specific functioning consistent with recovery from chronic LBP. These findings represent a large treatment effect as defined by the Cochrane Back Review Group. 14 There are potential limitations to this study. The use of cumulative distribution functions to measure recovery was not specified when the trial was planned over a decade ago because such analytical methods
were not used at that time. These analyses were undertaken in response to emerging criteria for recovery 6 and recent recommendations for reporting outcomes relating to chronic LBP. 10 Because we originally randomized patients representing the entire ranges of LBP intensity and back-specific functioning scores at baseline, we subsequently excluded 110 patients who met either recovery criterion at baseline from the primary analyses herein. Consequently, confounding variables may no longer have been distributed at random in the remaining 345 patients. 24 Nevertheless, the efficacy of OMT in effecting a recovery from chronic LBP persisted after adjusting for potential confounders and in the sensitivity analyses, which retained 433 patients. We used the last-observationcarried-forward method to impute missing data. Although more complex methods for data imputation have been previously used in the OSTEOPATHIC Trial, they have not yielded materially different results. 9, 25 Finally, the data cannot be extrapolated to determine if the observed recovery rate with OMT would be diminished, maintained, or enhanced over a longer period of follow-up.
